Site-directed mutagenesis of putative active-site amino acid residues of 3,2-trans-enoyl-CoA isomerase, conserved within the low-homology isomerase/hydratase enzyme family.
During beta-oxidation of unsaturated fatty acids, mitochondrial 3,2-trans-enoyl-CoA isomerase (mECI) converts 3-cis- or 3-trans-enoyl-CoA intermediates into their 2-trans isomers. The cDNA-derived amino acid sequence of mECI shows weak but significant homologies to the peroxisomal trifunctional enzyme (pTFE), the alpha-subunit of the fatty acid degradation complex from Escherichia coli (FadB), the mitochondrial 2-enoyl-CoA hydratase (mECH), the naphthoate synthase encoded by the menB gene from Bacillus subtilis (MenB), and the 4-chlorobenzoyl-CoA dehalogenase from Pseudomonas sp. (CBDH). These proteins from the isomerase/hydratase enzyme family. Tyr-150, Arg-151, and Asp-211 of the mECI are the only amino acids with protic side chains conserved within the enzymes with isomerase activity (pTFE and FadB). These amino acids are exchanged in the remaining enzymes of the isomerase/hydratase family. Glu-165 is conserved in all enzymes with isomerase and/or hydratase activity (pTFE, FadB, and mECH). We argue that these amino acids are possibly involved in the proton transfer at the active site of mECI. To test this hypothesis, mECI was functionally expressed in E. coli. The recombinant enzyme (rmECI) exhibits the same specific activity as the enzyme from rat liver. Exchange of the candidate active-site amino acids by site-directed mutagenesis revealed that Tyr-150 is not involved in isomerase catalysis. The exchange of Arg-151 and Asp-211 leads to a reduced expression of the recombinant enzyme accompanied by a reduced specific activity. The replacement of Glu-165 by Gln leads to a strongly reduced enzymatic activity.(ABSTRACT TRUNCATED AT 250 WORDS)